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1.  GAS  INDUSTRY 


Bureau  of  Mines  Synthetic  Fuels 
Research 

Bland,  W.  F.  and  Uhl,  W.  C.  BUREAU  OF 
MINES  ASKS  $30,000,000  MORE  FOR  SYN¬ 
THETIC  LIQUID  FUELS  RESEARCH.  Petro¬ 
leum  Processing  2,  85-87  (1947)  February. 

A  bill  introduced  in  the  Senate  January  10 
would  amend  the  Synthetic  Liquid  Fuels  Act 
of  1944  under  which  the  Bureau  of  Mines  re¬ 
search  program  is  operating  by  increasing  the 
limit  of  expenditure  to  $60,000,000  and  ex¬ 
tending  the  life  of  the  program  to  eight  years. 
The  increased  expenditure  would  be  used  for 
research  on  the  Fischer-Tropsch  process.  To 
date  emphasis  has  been  on  coal  hydrogenation 
research.  The  developments  during  the  past 
year  are  outlined. 

R.  S.  Goodrick 


LP-Gas  Industry 

Oberfell,  G.  G.  and  Thomas,  R.  W.  LIQUEFIED 
PETROLEUM  GAS  IN  1946.  Gas  Age  99,  45 
(1947)  January  23. 

This  contribution  discusses  the  growth  and 
development  of  the  liquefied  petroleum  gas  in¬ 
dustry  for  the  year  1946.  It  ocntains  a  review 
of  volume  of  marketed  production  beginning 
with  the  year  1922  through  1945,  and  presents 
estimates  of  the  volume  of  marketed  produc¬ 
tion  for  1946.  It  is  estimated  that  total  sales 
for  1946  increased  33.5  per  cent  over  1945 
to  a  total  of  1,425,000,000  gal.  The  greatest 
increases  in  the  use  of  liquefied  petroleum  gas 
during  the  year  1946  were  experienced  in  the 
distribution  for  household  purposes,  gas  man¬ 
ufacturing  and  for  chemical  manufacture. 

Author’s  abstract 


Natural  Gas  Industry 

Duff,  D.  M.  NATURAL  GAS-STEADY  EX¬ 
PANSION  TO  CONTINUE  IN  1947.  Oil  Gas 
J.  45, 169  (1947)  January  25. 


Revenues,  sales,  customers  and  production  of 
natural  gas  showed  gains  in  1946,  but  these 
were  relatively  insignificant.  The  lack  of  ma¬ 
terials  and  uncertain  regulatory  outlook  ham¬ 
pered  expansion  during  1946.  Gas  sales  and 
revenue  for  the  years  1941  to  1946  are  shown 
by  graphs. 

R.  S.  Goodrick 

Natural  Gas  Reserves 

DeGolyer,  E.  COMPUTING  GAS  RESERVES. 
Gas  23,  29  (1947)  January. 

Estimates  of  proved  recoverable  natural  gas 
reserves  may  be  altered  by  two  factors:  avail¬ 
ability  or  deliverability  and  the  possibility  of 
finding  new  fields.  The  deliverability  cannot 
be  estimated  accurately  by  dividing  known  re¬ 
serves  by  any  one  rate  of  production  or  with¬ 
drawal.  For  more  accurate  estimation  of  pro¬ 
ductivity  of  wells,  detailed  data  are  needed 
on  well  and  reservoir  histories,  including  ac¬ 
curate,  periodic  back  pressure  tests  and  the 
results  of  cleaning,  remedial  and  acidizing  pro¬ 
grams.  The  author  is  of  the  opinion  that  ad¬ 
ditional  reserves  will  be  found  in  the  subsur¬ 
face  area  in  the  Gulf  of  Mexico  and  gives  the 
facts  leading  to  this  opinion. 

R.  S.  Goodrick 


Natural  Gas  Statistics 

PEAK  NATURAL  GAS  OUTPUT  IS  FORE¬ 
RUNNER  OF  FURTHER  GAIN.  Oil  Weekly 
124, 100-102  (1947)  February  10. 

Statistics  are  given  for  number  of  producing 
wells  and  marketed  production  of  natural  gas 
by  year  from  1918  to  1946,  and  for  estimated 
proved  recoverable  reserves  by  states. 

R.  S.  Goodrick 


Pipe  Line 

Davis,  W.  K.  UTILIZATION  OF  OIL-WELL 
GAS  IN  NEW  TEXAS-CALIFORNIA  PIPE 
LINE.  Oil  Gas  J.  45,  275-278  (1946)  Decem¬ 
ber  28. 
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A  new  line  is  being  constructed  to  reach  ulti¬ 
mately  from  Dumas,  Texas  to  Los  Angeles  to 
deliver  125,000,000  cu.ft.  per  day  initially,  in¬ 
creasing  to  305,000,000  cu.ft.  per  day.  This 
will  be  predominantly  residue  gas  from  natural 
gasoline  plants. 

H.-  B.  Batchelder 


Pipe  Line  Statistics 

Critz,  J.  S.  PIPE  LINE  BUILDING  GAINS. 
OU  Weekly  124,  144,  146,  148,  150,  152  (1947) 
February  10. 

Statistics  are  given  for  miles  of  pipe  line  put 
in  operation  and  miles  authorized  for  both  oil 
and  natural  gas.  Pipe  line  construction  in 
1946  is  given  for  states. 

R.  S.  Goodrich 


Attention  is  called  to  the  following  articles 
which  have  not  been  abstracted. 


Reed,  H.  W.  NEW  HORIZONS  OPEN  BE¬ 
FORE  THE  MANUFACTURED  GAS  INDUS¬ 
TRY.  Gas  Age  99,  27,  80  (1947)  January  23. 


Hendee,  R.  W.  NATURAL  GAS  MOVES 
AHEAD.  Gas  Age  99,  28  (1947)  Janunry  23. 


Emmerling,  K.  INDUSTRIAL  AND  COM¬ 
MERCIAL  GAS  IN  1947.  Gas  Age  99,  29,  74 
76  (1947)  January  23. 


Chamberlain,  W.  M.  RESIDENTIAL  GAS 
SECTION  SET  TO  MEET  DOMESTIC  MAR¬ 
KET  CHALLENGE.  Gas  Age  99,  30-33,  70 
(1947)  January 


Goldsmith,  C.  S.  THE  TECHNICAL  SECTION 
—ITS  FUNCTION  IN  THE  GAS  INDUS¬ 
TRY.  Gas  Age  99,  34-36,  64,  66,  68  (1947) 
January  23. 


Noppel,  E.  P.  GENERAL  RESEARCH  PRO¬ 
GRAM-PAST,  PRESENT  AND  FUTURE. 
Gas  Age  99,  38-39,  80  (1947)  January  23. 


Hargrove,  R.  H.  THE  GAS  INDUSTRY  IN 
1946.  Gas  Age  99,  21-25,  68  (1947)  January. 

Crosby,  S.  H.  THE  GAS  INDUSTRY’S  VAN¬ 
ISHING  RATE  BASE.  Gas  23,  25-28  (1947) 
February. 


3.  COMBUSTION  AND 
INDUSTRIAL  FURNACES 

Burner  Design 

Minchin,  L.  T.  THE  BURNING  OF  GASEOUS 
FUELS.  PART  III.  RECENT  DEVELOP¬ 
MENTS.  Coke  Smokeless  Fuel  Age  8,  247-249 
(1946)  November. 

Burner  types  such  as  the  self-extinguishing 
injector  and  preignitable  burner  are  discussed. 
The  “flame  proofness”  of  flame  proof  burner 
heads  is  stated  to  be  S  =  1/R  —  2R/b2  where 
R  is  the  radius  of  each  hole  of  the  head  and  b 
is  the  distance  between  centers.  If  S  is  great¬ 
er  than  53  in.-^  the  head  will  be  flame  proof 
at  1000° F;  if  over  36,  flame  proof  at  400 °F. 
Difficulties  encountered  in  the  recent  fully 
aerated  burner  are  discussed.  Rererences  are 
given. 

C.  Von  Fredersdorff 


Combustion 

FUELS  AND  COMBUSTION,  Power  Plant 
Eng.  51,  76-78  (1947)  January. 

Recent  developments  in  the  field  of  combustion 
of  fuels  are  discussed:  (1)  In  the  horizontal 
cyclone  coal  burner  provision  is  made  for  slag 
drawoff ;  13  per  cent  excess  air  is  required. 
(2)  Smoke  elimination  f)y  the  addition  of  over¬ 
fire  air;  (3)  The  coal  atomizer  offers  a  meth- 
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od  of  pulverizing  coal  for  the  gas  turbine;  (4) 
Hydrocol  process  for  synthesizing  gasoline  and 
diesel  oils  from  natural  gas;  (5)  Use  of  cheap 
oxygen  with  fuels.  Notes  on  dust  collection 
are  included. 

C.  Von  Fredersdorff 


Gas  Turbine 

PROGRESS  IN  DEVELOPMENT  OF  GAS 
TURBINES.  Chem.  Eng.  53,  123-130  (1946) 
December. 

Due  to  many  recent  improvements,  the  gas  tur¬ 
bine  may  well  find  increasing  industrial  applica¬ 
tion.  Various  efficiency  increasing  devices  such 
as  intercoolers  and  reheaters  can  increase  gas 
turbine  performance  from  an  18-20%  efficien¬ 
cy  to  a  29%  efficiency.  The  author  desci^ibes 
the  principles  of  the  operation  of  the  gas  tur¬ 
bine  and  makes  reference  to  various  existing 
gas  turbines,  such  as  the  Westinghouse  and 
Brown  Boveri  plants.  A  discussion  of  open  and 
closed  cycles,  construction  of  turbine,  com¬ 
pressors,  combustion  chambers  and  regen¬ 
erators  as  well  as  diagrams  of  the  various  tur¬ 
bines  and  cycles  are  included. 

C.  Von  Fredersdorff 


Gas  Turbine 

Putz,  T.  J.  A  2000-HP.  GAS  TURBINE  GEN¬ 
ERATOR  SET.  Petroleum  Engr.  18,  180B- 
186B  (1946)  December. 

An  experimental  2000  hp.  gas  turbine  gen¬ 
erator  set  weighing  only  19  Ib./hp.  and  which 
starts  in  1  1/2  minutes  or  less  has  been  devel¬ 
oped  for  industrial,  marine,  and  locomotive 
applications.  It  burns  No.  6  (Bunker  C)  fuel 
oil  and  occupies  a  volume  of  1/4  cu.ft./hp. 
No  water  is  required  for  locomotive  applica¬ 
tion.  Operating  temperatures  (700-1350°F.) 
are  controlled  by  the  amount  of  fuel  burned. 
Further  details  of  arrangement  and  construc¬ 
tion  of  compressor,  diffuser,  combustors,  and 
turbine  are  described. 


Gds  Turbine 

Yellott,  J.  I.  THE  GAS  TURBINE  POWER 
PLANT.  Power  Plant  Eng.  51,  84-88,  132 
(1947)  January;  74-79  February. 

The  combustion  gas  turbine  has,  during  the 
past  ten  years,  changed  from  mere  theory  to 
an  engineering  reality.  First  applied  as  super¬ 
chargers  for  aircraft  and  as  compressors  in 
the  oil  industry,  the  gas  turbine  is  obtaining 
increased  recognition  in  both  marine  and  sta¬ 
tionary  applications.  Although  the  simplest  of 
all  practical  power  generating  equipment,  the 
gas  turbine  would  not  yet  be  a  reality  if  .  it 
were  not  for  the  recent  development  of  very 
efficient  compressors  and  high  temperature 
alloys.  The  author  describes  the  open  and  closed 
gas  turbine  cycles.  Compressors,  intercoolers, 
reheaters  and  regenerators  are  discussed.  Dia¬ 
grams  are:  included.  In  the  second  article 
methods  are  given  for  estimating  the  per¬ 
formance  of  a  gas  turbine  plant.  Sample  cal¬ 
culations  for  compressor  work  and  “back  work” 
and  turbine  work  are  shown.  Effects  of  pres¬ 
sure  loss,  compressor  intercooling,  and  meth¬ 
ods  of  increasing  turbine  efficiency  are  dis¬ 
cussed.  It  is  claimed  that  an  efficiency  of  26.0 
to  26.5%  overall  can  be  obtained  easily.  Charts 
showing  the  effect  of  regenerator  efficiency  on 
the  turbine  efficiency  and  diagrams  of  the  tur¬ 
bine  cycle  are  included. 

C.  Von  Fredersdorff 


Horizontal  Cyclone  Furnace 

Grunert,  A.  E.,  Skog,  L.,  Wilcoxson,  L.  S.  HORI¬ 
ZONTAL  CYCLONE  FURNACE  BURNS 
HIGH-ASH  LOW-FUSION  COALS  EASILY. 
Power  21,  77-80,  162-166  (1947)  January. 

Results  of  experimental  and  commercial  tests 
with  tangentially  fired  (cyclone)  coal  burners 
are  reported.  An  overall  efficiency  of  85%  at 
full-load  was  obtained  in  a  commercial  in¬ 
stallation  in  the  Calumet  station  of  the  Com¬ 
monwealth  Edison  Co.  in  Chicago.  Unburned 
carbon  averaged  0.1%.  The  advantages  of  this 
type  of  burner  are:  (1)  Ash  handling  problem 
of  low  fusion  coals  (Z2600°F.)  is  simplified 
because  80%  of  the  coal  ash  is  thrown  out 
as  molten  slag.  (2)  Only  a  simplified  form  of 


C.  Von  Fredersdorff 


dust  handling  equipment  is  needed  since  the 
greater  portion  of  the  ash  is  eliminated  at  the 
burner.  (3)  The  relatively  clean  products  of 
combustion  permit  rearrangement  of  heat  ab¬ 
sorbing  surfaces  with  consequent  reduction  in 
both  equipment  and  cleaning  cost.  (4)  Smaller 
furnace  volume  is  required  for  a  given  steam¬ 
ing  rate.  (5)  Cost  of  coal  preparation  is  less 
because  this  unit  operates  on  crushed  coal  as 
compared  with  pulverized  coal  in  the  usual 
installations.  (6)  Furnace  may  be  operated  un¬ 
der  pressure,  thus  eliminating  induced  draft 
fan.  The  design  of  a  cyclone  burner  should 
consider  (a)  relationship  of  cyclone-burner 
diameter  and  length  (b)  position  of  cyclone 
burner  axis,  (c)  air  and  coal  velocities  and 
angle  of  admission  to  burner,  (d)  coal  sizing 
and  (e)  coal  ash  characteristics.  Further  de¬ 
tails  of  the  commercial  installation  mentioned 
are  discussed. 

C.  Von  Fredersdorff 


4.  CARBONIZATION  AND 
GASIFICATION 

Carbonization 

Poulson,  C.  A.  MODERN  DEVELOPMENT  IN 
COAL  CARBONIZATION.  Gas  J.  249,  29-32 
(1947)  January  1. 

Among  modern  developments  for  coal  carbon¬ 
ization  in  vertical  retorts,  a  new  mechan¬ 
ical  producer,  a  “sector  discharger”  for  the 
extraction  of  coke  from  the  vertical  retort 
and  a  “water  flow  conveyor”  for  handling  the 
discharged  coke  are  described  in  detail.  The 
described  improvements  and  developments 
have  been  achieved  by  the  West  Gas  Improve¬ 
ment  Company,  Ltd.  of  Great  Britain  and  the 
results  obtained  in  practice  have  been  supplied 
by  the  Manchester  Corporation.  The  mechan¬ 
ical  producer  furnishes  cleaned  hot  gas  to 
the  flue  system  of  the  vertical  retort  and  has  a 
hot  gas  efficiency  of  90%.  The  air  admitted  is 
preheated  in  an  air  jacket  surrounding  the 
producer  walls.  The  ash  extractor  at  the  base 
of  the  producer  is  rotated  at  a  suitable  speed 
and  as  the  grate  rotates  ash  and  clinker  fall 


into  a  lower  chamber.  The  dust  is  removed  from 
the  outlet  gas  by  a  dust  extractor  which  elim¬ 
inates  70%  of  the  dust.  A  gas  of  122  Btu  is 
made  from  coke  containing  7.5%  ash  and  1% 
moisture.  The  gas  yield  is  179,200  cu.ft.  per 
ton  of  coke  (2240  lb.).  The  sector  discharger 
permits  the  extraction  of  the  coke  from  the 
vertical  retort  without  undue  breakage  and 
its  operation  is  readily  seen  from  the  included 
illustrations,  which  show  the  discharger  in  rest, 
tipped  and  “retort  access”  positions.  The  water 
flow  conveyor,  also  well  illustrated,  is  a  trough 
containing  water  into  which  the  coke  recep¬ 
tacles  extend  and  in  which  they  are  completely 
sealed.  The  discharged  coke  is  directed  by  the 
water  flow  to  the  end  of  the  trough  into  a  drain¬ 
age  hopper  superimposed  upon  a  band  conveyor 
to  transport  the  coke  to  the  screening  plant. 
The  new  system  eliminates  the  dust  problem 
and  prevents  considerable  wear  and  tear  on  the 
conveying  plant.  All  of  these  developments  re¬ 
sulted  in  an  appreciable  reduction  in  the  cost 
of  the  gas  made. 

J.  J.  S.  Sebastian 

Gas  Manufacture  in  Britain 

Irwin,  S.  G.  THE  FUTURE  DEVELOPMENT 
OF  GAS  MANUFACTURE  IN  BRITAIN.  Gas 
J.  249, 106-109  (1947)  January  8. 

The  problem  of  meeting  the  increased  demand 
for  gas  in  Great  Britain  is  analyzed.  Sudden 
large  demands  for  gas,  i.e.  peak  loads,  must  be 
met  by  stand-by  gas  production  units,  or  other 
methods  must  be  devised  to  satisfy  the  peak 
demand  economically  and  efficiently.  These 
methods,  recommended  for  the  average  gas 
plant,  are  as  follows :  ( 1 )  the  addition  of  car- 
buretted  water  gas  to  the  coal  gas;  (2)  the 
maintenance  of  refractory  settings  in  stand¬ 
by  carbonizing  equipment  under  sufficient  heat 
to  enable  them  to  be  brought  into  operation 
on  short  notice;  (3)  increasing  the  output 
from  carbonizing  units  already  in  use  by  re¬ 
ducing  the  coking  time,  by  increasing  the  coal 
throughput  and  amount  of  steaming  in  ver¬ 
tical  retorts,  and  by  reducing  the  amount  of 
benzol  extracted;  (4)  the  interconnection  of 
works’  distribution  systems  so  that  sudden 
large  demands  in  any  particular  area  may  be 
taken  care  of  by  gas  made  in  a  more  distant 
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plant  with  lower  demand  on  hand. — The  Gas 
Research  Board,  meanwhile,  is  attempting  to 
develop  two  methods  for  the  production  of  a 
high  Btu  gas  to  take  care  of  the  increased 
demands  for  gas,  namely  the  complete  gasifica¬ 
tion  of  coal  under  pressure  of  hydrogen  and 
the  catalytic  synthesis  of  methane  from  CO 
and  H2.— The  overall  increased  demand  (or 
base  load  demand)  can  be  met  by  steaming 
the  vertical  retorts  continuously  or  by  an  ex¬ 
tension  of  the  existing  gas  making  processes. 
— Failing  the  introduction  of  an  economic  com¬ 
plete  gasification  process,  any  big  expansion 
in  the  demand  for  gas  can  be  met  only  by  in¬ 
creasing  the  amount  of  coke  produced.  How¬ 
ever,  unless  new  markets  can  be  found  to  ab¬ 
sorb  the  extra  coke  produced,  the  price  of  coke 
will  fall  and,  in  consequence,  the  cost  of  mak¬ 
ing  gas  will  be  increased. 

J.  J.  S.  Sebastian 

Low  Temperature  Carbonization 

LOW  TEMPERATURE  CARBONIZATION 
OF  BITUMINOUS  COALS  AND  LIGNITES— 
THE  POSITION  IN  GERMANY  IN  1942.  Goa 
Times  49,  136-137  (1946)  November  9. 

High  temperature  ( 1850-2200 °F.)  coking  and 
low  temperature  ( 1385-2035 ®F.)  carbonization 
of  coals  were  at  peak  development  in  Germany 
in  1942.  In  low  temperature  carbonization  of 
lignite  the  low  yield  (25%)  of  low  temperature 
coke  is  offset  by  a  6-10%  yield  of  low  tem¬ 
perature  tar.  The  fact  that  in  the  low  tempera¬ 
ture  carbonization  of  bituminous  coal  a  yield 
of  6-10%  of  low  temperature  tar  and  80%  of 
low  temperature  coke  is  obtained  has  brought 
about  a  change  in  the  commercial  utilization 
of  low  temperature  carbonization.  Methods  of 
heating  lignites  and  bituminous  coals  for  low 
temperature  carbonization  and  thermal  efficien¬ 
cy  are  discussed.  It  is  possible  that  under 
certain  conditions  it  would  be  advantageous 
technically  to  conduct  low  temperature  car¬ 
bonization  at  gas  works,  in  combination  with 
the  production  of  lean  gas  from  low  tem¬ 
perature  coke,  screenings,  non-coking  coals 
or  lignite  briquettes.  The  gross  calorific  value 
of  low  temperature  gas  (630-640  Btu)  is 
sufficiently  high  to  be  applied  for  enrich¬ 
ing  other  gases,  or  the  low  temperature  gas 


may  be  used  for  chemical  and  metallurgical 
purposes. 

D.  Chapin 

Organic  Sulfur  Removal 

REMOVAL  OF  ORGANIC  SULFUR  COM¬ 
POUNDS  FROM  GASES.  Gas  J.  248,  1102, 
1107  (1946)  December  18;  1154,  1159  (1946) 
December  25. 

This  is  a  continuation  of  previous  reports  on 
this  subject  by  the  British  Gas  Research  Board. 
This  report  covers  (1)  the  removal  of  traces 
of  organic  sulfur  to  prevent  poisoning  of  the 
nickel  methanation  catalyst  and  (2)  the  re¬ 
duction  of  sulfur  content  of  street  gas. — (1) 
The  copper  chromium  catalyst  previously  re¬ 
ported  can  be  used  multistage  to  reduce  the 
sulfur  to  less  than  0.002  grains  but  the  use  of 
nickel  hydroxide  appears  to  be  much  more 
promising. —  (2)  Pilot  plant  work  on  the  use 
of  copper,  chromium  and  molybdenum  sulfide 
catalysts  in  combination  have  been  discontinued 
because  of  the  difficulties  of  temperature  con¬ 
trol,  and  because  more  promising  methods 
have  been  developed.  The  catalytic  hydrolysis 
of  organic  sulfur  with  steam  in  the  presence 
of  H2S  is  feasible  for  water  gas  and  for  coal 
gas  after  tar  removal.  None  of  the  processes 
discussed  destroy  thiophene,  and  a  low  sulfur 
content  is  obtainable  only  when  thiophene  is 
removed  in  a  benzol  recovery  plant. 

H.  R.  Batchelder 

Oxide  Purification 

Biggs,  N.  B.  OPERATION  AND  CONTROL 
OF  OXIDE  PURIFICATION.  Gas  World  126, 
103-107  (1947)  January  18. 

The  author  proposes  that  the  terms  “activity” 
and  “capacity”  be  defined  in  terms  of  the  spe¬ 
cific  properties  exhibited  by  oxides.  He  goes  on 
to  give  a  detailed  account  of  practical  lab¬ 
oratory  procedures  for  measuring  the  activity 
and  capacity  of  oxide  samples.  Recommenda¬ 
tions  are  made  for  the  analysis  of  spent  ox¬ 
ides  and  for  the  treatment  of  oxides  showing 
low  reactivity.  Suggestions  for  the  mainte¬ 
nance  and  efficient  operation  of  purification 
plants  are  included  along  with  a  discussion  of 
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the  principles  employed  in  revivification.  Air 
admission,  temperature  control,  heat  losses, 
steam,  humidity,  ammonia,  tar  fog,  and  rota¬ 
tion  are  some  of  the  topics  concerning  oxide 
purification  that  are  dealt  with  in  this  paper. 

H.  Hakewill 

Removal  of  Phenols 

Murdoch,  D.  G.  and  Cuckney,  M.  REMOVAL 
OF  PHENOLS  FROM  GASWORKS  AMMONI- 
ACAL  LIQUOR.  Trans.  Inst.  Chem.  Engrs., 
Advance  copy,  October  8,  1946. 10  pp. 

The  Holley-Mott  process  (cf.  C.  A.  28,  3883^ 
and  Thornton,  C.  A.  28,  2167*)  for  bringing 
immiscible  liquids  into  contact  in  countercur¬ 
rent  agitated  stages  was  applied  to  the  re¬ 
moval  of  monohydric  phenols  from  gas  liquor. 
The  gas  liquor  was  preheated  to  20-25®  after 
passing  a  Se-cell  turbidity-detector.  The  larger 
part  of  the  tar  was  removed  in  coke-packed 
towers  and  the  balance  by  oil  scrubbing.  Phe¬ 
nols  were  then  removed  by  multiple  stage  con¬ 
tact  with  light  creosote  oil  in  a  Holley-Mott 
plant.  The  phenol-enriched  oil  was  then  mixed 
with  5%  NaOH  solution  and  phenols  were  re¬ 
moved  from  the  NaOH  solution  by  carbona- 
tion.  The  plant  is  continuous  and  the  recovery 
of  monohydric  phenols  has  averaged  90-93%, 
with  a  reduction  of  the  oxygen  demand  of 
the  ammonia  plant  effluent  from  about  450-455 
to  150-250  parts  oxygen  per  100,000.  The  creo¬ 
sote  washing  oil  is  distilled  from  time  to  time 
to  remove  light  oils,  and  additions  of  tar  bases 
(2%)  are  made  as  necessary  to  maintain  the 
high  partition  coefficient  for  phenols  charac¬ 
teristic  of  the  original  oil. 

C.A.  41,  264-265  (1947)  Janwary  10. 

Water  Gas  Manufacture 

Steere,  G.  R.  NEW  DEVELOPMENTS  IN  WA¬ 
TER  GAS  MANUFACTURE.  Am.  Gas  J.  166, 
21-24  (1947)  January. 

Since  carburetted  water  gas  constituted  67.6% 
of  all  gas  produced  by  the  American  gas  in¬ 
dustry  in  1944,  improvements  made  in  the  pro¬ 
duction  of  water  gas  are  of  great  importance, 
particularly  in  cutting  the  cost  of  the  gas  pro¬ 
duced.  Four  factors  entering  into  the  cost  of 


gas  production,  namely  (1)  materials  and  sup¬ 
plies,  (2)  labor,  (3)  efficiency  of  operation,  in¬ 
cluding  heat  control  and  (4)  carrying  charges 
on  investment,  are  discussed  in  detail. — Sav¬ 
ings  have  been  made  in  many  plants  by  the 
use  of  soft  coal  in  place  of  coke,  heavy  or  me¬ 
dium  grade  oil  in  place  of  gas  oil,  tar  in  place  of 
coal  for  boiler  fuel  and  use  of  LP-gases,  either 
mixed  with  air,  reformed  or  used  as  cold  en¬ 
richment,  for  peak  loads.  Some  very  small 
plants  have  reduced  their  cost  by  changing  to 
propane  or  butane-air.  In  most  cases  increased 
hourly  make  is  the  surest  way  to  reduce  labor 
costs.  This  may  be  achieved  by  added  invest¬ 
ment  in  new  or  modified  equipment  to  speed  up 
production  and  increase  storage  capacity.  The 
efficiency  of  operation  has  been  increased  in 
many  ways,  such  as  using  automatically  oper¬ 
ated  generators  and  auxiliaries,  better  train¬ 
ing  of  operators  in  heat  control  as  well  as  con¬ 
trol  of  steam  and  air  blast,  etc.  The  oil  should 
be  properly  cracked  by  appropriate  control  of 
the  rate  of  blue  gas  production,  rate  of  oil  in¬ 
put  and  temperature  distribution  in  the  super¬ 
heater.  The  highest  temperature  in  the  machine 
should  be  at  the  point  of  oil  admission.  Blown- 
over  fuel  may  be  prevented  and  machine  capac¬ 
ity  increased  by  decreasing  the  opening  below 
the  grate  level  to  about  46%  of  the  normal 
grate  area.  The  carrying  charges  on  the  in¬ 
vestment  necessary  to  make,  store  and  deliver 
the  gas  to  the  customers  must  be  carefully  con¬ 
sidered  before  plans  are  made  for  improvement 
or  replacement  of  any  equipment. — Of  all  the 
factors  considered,  maximum  capacity  from 
equipment  used  is  very  important  if  costs  are 
to  be  reduced.  The  standard  rating  of  water 
gas  machines  of  2750  cu.ft.  per  sq.ft,  of  grate 
area  per  hour,  when  using  coke  and  gas  oil, 
was  increased  with  the  advent  of  the  backrun 
cycle  to  3200.  This  has  been  increased  to  4000- 
4200  by  higher  blast  rates,  faster  valve  ac¬ 
tion,  shorter  cycles,  more  accurate  heat  con¬ 
trol  and  elimination  of  bottlenecks. — Atten¬ 
tion  is  called  further  to  the  use  of  LP-gases 
for  base  load  and,  particularly,  for  peak 
load,  which  allows  the  taking  on  of  added  load, 
such  as  house  heating.  Finally,  methods  for 
the  prevention  of  large  accumulations  from 
slagging  into  hard  clinker  are  discussed  in  de¬ 
tail. 

J.  J.  S.  Sebastian 
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5.  NATURAL  GAS  AND 
NATURAL  GAS  CONDENSATES 

Big  Inch  Line 

Love,  F.  H.  HOW  GAS  WAS  PUT  THROUGH 
BIG  INCH  LINES.  Petroleum  Engr.  18,  53-55 
(1947)  January. 

The  little  Big-inch  line  was  connected  to  the 
line  of  the  Tennessee  Gas  and  Transmission 
Company  at  the  cross-over  point  at  Many,  La. 
For  flexibility  of  operation  the  Little  and  Big- 
inch  lines  were  connected  near  Little  Rock,  Ark. 
Operation  was  possible  because  the  T.G.T.  had 
been  granted  permission  to  loop  portions  of 
its  lines  and  increase  compressor  horsepower 
at  some  stations.  The  loop  lines  had  not  been 
laid  but  the  extra  horsepower  was  available 
for  the  emergency.  It  is  pointed  out  that  the 
T.G.T.  has  expanded  its  capacity  to  200  MMcf/ 
day,  and  its  application  for  381  MMcf/day 
has  been  granted.  The  company  is  now  plan¬ 
ning  a  capacity  of  600  MMcf/day. 

J.  D.  Parent 

Changeover  from  Mixed  to 
Natural  Gas 

WASHINGTON  NATIONAL  GAS  CHANGE¬ 
OVER.  Gas  Age  99,  21-31  (1947)  February  20. 

The  Washington  Gas  Light  Co.  and  its  sub¬ 
sidiaries  serving  the  metropolitan  area  of 
Washington,  D.  C.  have  in  progress  a  change¬ 
over  from  600  Btu  mixed  gas  to  1100  Btu  nat¬ 
ural  gas.  This  change  to  a  gas  of  higher  heat 
value  seemed  a  more  feasible  way  of  meeting 
the  rapidly  increasing  demands  of  the  area 
than  enlarging  production,  distribution  and 
storage  facilities  to  handle  sufficient  quantity 
of  the  low  value  gas.  This  article  gives  de¬ 
tails  of  methods  employed  to  organize  and  effect 
this  vast  operation  with  a  minimum  of  in¬ 
convenience  and  loss  to  consumers.  It  describes 
the  preconversion  advertising  campaign,  the 
organization  and  training  of  the  necessary  per¬ 
sonnel  and  the  working  procedures  of  the  con¬ 
version,  and  discusses  the  technical  aspects  of 
the  undertaking.  The  work  has  been  completed 


in  the  suburbs  in  Maryland  and  Virginia,  and 
with  such  success  that  its  plan  stands  as  a 
pattern  for  a  like  changeover  to  be  made  in 
Washington  during  1947. 

S.  Dean 


LP-Gas  Storage 

Flaschar,  E.  A.  BULK  STORAGE  PLANTS. 
Gas  23,  23-26  (1947)  January. 

Bulk  storage  of  LP-Gas  in  30,000  gallon  tanks 
circumvents  transportation  problems  for  util¬ 
ities.  High  costs  of  tanks,  representing  over 
2/3  of  the  total  investment  in  propane  air 
plant  turns  attention  to  the  60  ft.  sphere.  Total 
cost  of  60  ft.  sphere  complete  with  refrigera¬ 
tion  is  $155,000  as  compared  with  $300,000  for 
an  equivalent  tank  farm. 

D.  S.  Chapin 


pH  of  Gas-Condensate  Wells 

Carlson,  H.  A.  THE  pH  OF  WATER  FROM 
GAS-CONDENSATE  WELLS  SATURATED 
WITH  CARBON  DIOXIDE  AT  VARIOUS 
PRESSURES.  Petroleum  Engr.  18,  160-164 
(1946)  November. 

The  pH  of  waters  from  several  gas-conden¬ 
sate  wells,  saturated  with  carbon  dioxide,  has 
been  measured  at  various  pressures  to  deter¬ 
mine  whether  the  pH  is  low  enough  to  give  ac¬ 
celerated  corrosion.  Four  water  samples  (three 
gas-condensate  well  waters  and  one  oil  well 
water)  saturated  with  carbon  dioxide  at  pres¬ 
sures  from  20  lb.  per  sq.  in.  to  80  lb.  per  sq.  in.  at 
room  temperature  (77®F.)  ranged  in  pH  value 
from  4.7  at  the  lowest  pressure  to  4.1  at  the 
highest  pressure.  A  fifth  sample  differed  from 
the  others  in  that  it  exerted  a  strong  buffer 
action  to  carbon  dioxide  under  pressure  at  a 
pH  of  5.2.  Spectroscopic  analysis  indicated 
borate  to  be  present,  which  may  account  for 
the  buffering  action  of  that  water. 

Author’s  abstract 
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6.  PETROLEUM  AND 
SYNTHETIC  LIQUID  FUELS 

Cracking  Catalysts 

Webb,  G.  M.  and  Ehrhardt,  C.  H.  PROPER¬ 
TIES  OF  CRACKING  CATALYSTS.  Petro¬ 
leum  Processing  2,  5-8  (1947)  January. 

Three  basic  types  of  catalytic  cracking  catalyst 
were  examined  by  modern  physical  methods. 
Natural — Superfiltrol,  an  acid-leached  Mont- 
morillonite  was  found  to  have  a  lamellar  struc¬ 
ture  of  plates,  6  Angstroms  thick  spaced  at 
from  4  to  14  Angstrom  distance.  The  latter 
distance  depended  upon  the  amount  of  loosely 
held  water.  At  1400®  F  the  structure  collapses, 
the  surface  area  dropping  from  300  square 
meters  per  gram  to  a  negligible  value.  Silica 
base— Silica-alumina  catalysts  were  found  to 
have  specific  surface  areas  of  600  square  meters 
per  gram  with  a  pore  diameter  of  50  Angstrom 
units.  This  synthetic  catalyst  retains  its  amor¬ 
phous  structure  even  after  heating  to  1650®F. 
Silica-magnesia  catalysts  were  also  active  and 
had  surface  area  of  300  to  500  square  meters 
per  gram  with  average  pore  diameters  rang¬ 
ing  from  30  to  70  Angstrom  units.  Alumina 
base— An  alumina  catalyst  containing  8-12% 
boria  (B2O3)  has  a  surface  area  of  150  to  200 
square  meters  per  gram  but  a  pore  diameter 
of  100  to  120  Angstrom  units.  Although  the 
catalyst  is  stable  up  to  1300°F,  at  1400®F.  or  in 
the  presence  of  steam  the  boria  is  destroyed,  re¬ 
sulting  in  loss  of  activity. 

C.  H.  Riesz 


Desulfurization  of  Gasoline 

MICHIGAN  INSTALLATION  EFFECTIVE 
IN  REMOVAL  OF  MERCAPTANS  FROM 
GASOLINE.  Petroleum  Refiner  26,  113-114 
(1947)  January. 

An  installation  of  the  Unisol  process  at  the  Old 
Dutch  Refining  Company  is  described.  The  mer¬ 
captan  content  (0.01%  )  of  the  gasoline  feed 
(1400  barrels  per  day)  is  reduced  to  0.002% 
or  lower  by  counter-current  extraction  with 
caustic  (48°  Baume  gravity,  90  barrels  per 


day)  and  methanol  (19  barrels  per  day).  The 
equipment  for  regenerating  and  recovering 
caustic  and  methanol  is  discussed. 

C.  H.  Riesz 


Fischer-Tropsch  Process 

Hall,  C.  C.  THE  FISCHER-TROPSCH  PROC¬ 
ESS-PRESENT  AND  FUTURE.  Gas  Times 
50,  37-42  (1947)  January  4. 

Cost  and  yield  data  from  German  Fischer- 
Tropsch  plants  indicated  that  raw  materials 
(coke  and  coke  oven  gas)  and  capital  charges 
made  up  over  60%  of  the  operating  costs.  Char¬ 
ges  attributed  to  production  of  synthesis  gas 
represented  over  50%  of  the  total,  and  for  this 
reason  plants  were  operated  to  give  maximum 
conversion  of  synthesis  gas.  Synthesis  at  me¬ 
dium  pressure  (150  lbs.  per  sq.in.)  was  almost 
10%  more  expensive  than  operation  at  atmos¬ 
pheric  pressure  but  the  higher  cost  was  com¬ 
pensated  by  the  sale  of  a  valuable  hard  wax. 
The  cost  of  cobalt  catalyst  replacement  was  a 
minor  cost  item.  Based  on  the  performance  of 
the  most  efficient  German  plants,  the  process 
is  adjudged  noneconomic  in  England.  German 
experiments  on  the  use  of  powdered  catalyst 
dispersed  in  high  boiling  oil  and  removal  of 
the  heat  of  reaction  (about  70  Btu  per  cubic 
foot  of  synthesis  gas  converted)  by  recircula¬ 
tion  of  hot  oil  over  a  granular  bed  of  catalyst 
appear  worthy  of  further  study.  The  methods 
of  the  Hydrocol  process  including  oxygen  pro¬ 
duction  and  partial  combustion  of  natural  gas 
with  oxygen  at  250  lbs.  per  sq.in.  pressure 
as  well  as  the  use  of  the  fluidized  catalyst  tech¬ 
nique  for  synthesis  await  verification  in  large 
scale  plants.  It  is  concluded  that  the  process 
is  an  attractive  source  of  aliphatic  chemical 
products  and  prospects  are  sufficiently  encour¬ 
aging  to  warrant  continued  research  on  the 
process  and  its  products. 

C.  H.  Riesz 


Naphtha  Production 

Starr,  C.  E.,  Jr.,  Tilton,  J.  A.  and  Hockberger, 
W.  G.  NAPHTHAS  FROM  FLUID  CATA¬ 
LYST  CRACKING.  Ind.  Eng.  Chem.  39,  195- 
202  (1947)  January. 
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The  compositions  of  naphthas  derived  from 
cracking  with  Fluid  Catalyst  vary  within  wide 
limits  depending  upon  changes  in  operating 
conditions,  types  of  catalyst  employed,  and  feed 
stocks  used.  The  compositions  of  nine  naphthas 
are  presented  to  illustrate  the  types  of  products 
obtained  at  low  and  high  cracking  tempera¬ 
tures  with  varying  cracking  severities,  employ¬ 
ing  clay  and  synthetic  catalyst  with  several 
paraffinic  and  naphthenic  feed  stocks.  Composi¬ 
tion  data  show  that  a  number  of  valuable  hy¬ 
drocarbons,  such  as  toluene,  are  present  in 
the  cracked  naphthas  to  an  extent  which  makes 
feasible  their  removal.  The  flexibility  of  the 
Fluid  Catalyst  cracking  process  permits  opera¬ 
tions  for  production  of  high  quality  fuels  con¬ 
current  with  a  number  of  hydrocarbons  that 
are  individually  valuable  as  raw  materials  for 
chemical  manufacture. 

Authors’  abstract 


7.  ANALYTICAL 
METHODS  AND  TESTS 

Aromatics  Determination 

Love,  R.  M.,  Padgett,  A.  R.,  Seyfried,  W.  D. 
and  Singleton,  H.  M.  DETERMINATION  OF 
AROMATICS  AND  NAPHTHENES  IN  COM¬ 
PLEX  HYDROCARBON  MIXTURES  CON¬ 
TAINING  OLEFINS.  Analytical  Chemistry 
19,37-42  (1947)  January. 

A  relatively  rapid  method  of  analysis  has  been 
developed,  utilizing  simple  equipment,  for  the 
determination  of  naphthenes  and  aromatics  in 
complex  hydrocarbon  mixtures  boiling  in  the 
range  of  93°  to  149°C.  Interfering  olefins  and 
diolefins,  if  present,  are  removed  by  bromina- 
tion  and  steam-distillation;  after  fractionation 
of  the  steam-distillate,  the  aromatics  and  naph¬ 
thenes  are  determined  in  selected  fractions 
from  refractive  indices  before  and  after  ex¬ 
traction  with  sulfuric  acid.  The  method  is  ac¬ 
curate  to  about  *0.3%  (absolute)  on  aromat¬ 
ics  and  about  *1.0%  (absolute)  on  naphthenes. 

Authors’  abstract 


Carbon  Dioxide  Determination 

Fahey,  J.  J.  VOLUMETRIC  METHOD  FOR 
THE  DETERMINATION  OF  CARBON  DI¬ 
OXIDE.  U.S.  Geol.  Survey,  Bull.  No.  950,  139- 
41  (1946). 

A  simple  apparatus  is  shown  consisting  of  a 
Pyrex  test  tube  to  serve  as  reaction  chamber, 
a  glass  tube  40  cm.  long  with  an  inside  diame¬ 
ter  12  ml.  to  serve  as  an  air  condenser,  which 
is  connected  to  a  buret  by  a  piece  of  rubber 
tubing  about  5  cm.  long  which  acts  as  a  hinge 
when  the  reaction  chamber  is  tilted  at  a  45° 
angle  to  the  horizontal,  and  a  50-ml.  buret  of 
which  the  stopcock  has  been  cut  off  and  has 
an  inside  diameter  of  about  2  cm.  The  buret 
is  filled  with  Hg  to  a  fixed  mark.  The  buret  is 
held  immovable  by  a  clamp  to  an  Fe  stand 
but  is  enclosed  in  a  slightly  larger  tube  which 
is  moveable  and  acts  as  a  sleeve.  The  finely 
ground  sample  is  placed  in  the  test  tube  and 
should  contain  carbonate  sufficient  to  yield 
about  70  mg.  (35.4  ml.  at  S.T.P.)  of  COo. 
The  sample  is  covered  with  2  ml.  of  saturated 
NaCl  solution  +  2  ml.  of  water  and  the  liquor 
is  boiled  to  remove  any  trapped  air.  About 
1  ml.  of  concentrated  HCl  is  placed  in  a  cap¬ 
sule  and  this  is  inserted  in  the  test  tube  and 
held  by  condensed  water  on  the  side  of  the 
tube  until  the  apparatus  is  ready.  By  swing¬ 
ing  the  test  tube  and  condenser  through  an 
angle  of  45°  the  acid  is  made  to  fall  on  the 
carbonate.  The  reading  of  the  Hg  in  the  buret 
is  recorded  at  the  start  and  end  of  the  experi¬ 
ment  under  atmospheric  pressure.  Results  of 
8  experiments  with  samples  of  dolomite  and 
calcite  weighing  10-100  mg.  all  gave  COo  within 
less  than  1  mg.  of  the  theoretical  value. 

Chemical  Abstracts  41,  53-54  (1947)  Jan.  10. 


Carbon  Dioxide  Determination 

Spector,  N.  A.  and  Dodge,  B.  F.  COLORIME¬ 
TRIC  METHOD  FOR  DETERMINATION  OF 
TRACES  OF  CARBON  DIOXIDE  IN  AIR. 
Analytical  Chemistry  19,  55-58  (1947)  January. 

A  colorimetric  method  for  determining  traces 
of  carbon  dioxide  using  a  Lumetron  photo¬ 
electric  colorimeter  depends  on  the  decrease  in 
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color  intensity  of  a  solution  of  sodium  hydrox¬ 
ide  colored  with  phenolphthalein  indicator.  The 
alkalinity  of  the  solution  decreases  as  it  ab¬ 
sorbs  carbon  dioxide  from  the  gas  sample  to 
be  analyzed  and  consequently  the  depth  of 
color  decreases.  The  change  in  the  amount  of 
light  which  the  solution  transmits  is  made  a 
measure  of  carbon  dioxide  concentration.  The 
precision  and  sensitivity  of  the  method  are 
functions  of  the  carbon  dioxide  concentration 
as  well  as  of  the  volumes  of  the  gas  sample  and 
absorbing  solution.  In  general  the  precision 
increases  with  increase  in  carbon  dioxide  con¬ 
centration  being  measured,  with  the  use  of 
larger  gas  samples  and,  within  limits,  with  the 
use  of  smaller  volumes  of  absorbing  solution. 
The  accuracy  of  the  results  is  considered  to  be 
of  the  same  order  as  the  precision.  A  one  liter 
gas  sample  is  sufficient  to  determine  a  carbon 
dioxide  concentration  in  air  of  0.0010% 
(lO  ppm)  with  a  precision  of  107r,  i.e.  ± 
0.000l7r. 

Authors’  abstract 


Carbon  Monoxide  Determination 

Salsbury,  J.  M.,  Cole,  J.  W.  and  Yoe,  J.  H. 
DETERMINATION  OF  CARBON  MONOX¬ 
IDE.  A  MICROGRAVIMETRIC  METHOD. 
Analytical  Chemistry  19, 66-68  (1947)  January. 

A  microgravimetric  method,  accurate  to  about 
2%,  is  described  for  low  concentrations  (0.002 
to  0.1%)  of  carbon  monoxide  in  air.  The  gas 
is  drawn  over  Hopcalite  at  195  °C.  and  the 
carbon  dioxide  thus  formed  is  absorbed  in 
microabsorption  tubes  containing  Ascarite,  the 
volume  being  measured  with  a  flowmeter  and 
stop  watch.  From  the  weight  of  carbon  dioxide 
absorbed  in  the  tubes  the  percentage  of  carbon 
monoxide  is  calculated. 

Authors’  abstract 


Hydrocarbons  Determination 

Hindin,  S.  G.  and  Grosse,  A.  V.  QUANTITA¬ 
TIVE  DETERMINATION  OF  PARAFFINS 
AND  NAPHTHENES  IN  GASOLINES  BY 
THE  LAMP  METHOD.  Analytical  Chemistry 
19,  42-47  (1947)  Jayiuary, 


The  lamp  method  for  the  determination  of 
hydrogen  in  liquid  organic  compounds  has 
been  applied  to  the  quantitative  estimation  of 
paraffins  and  naphthenes  in  gasoline  fractions. 
The  accuracy  of  the  procedure  is  independent 
of  isomeric  composition  of  the  fraction;  it 
varies  from  ±1.5  weight  per  cent  paraffin  in 
the  Cn  cut  up  to  ±  3.0  per  cent  in  the  C12  cut. 
The  application  and  use  of  the  hydrogen-to- 
carbon  ratio  in  the  solution  of  various  analyt¬ 
ical  problems  are  suggested. 

Author’s  Abstract 


Hydrocarbon  Standards 

Alden,  R.  C.  and  Tooke,  J.  W.  DEVELOP¬ 
MENT  AND  MAINTENANCE  OF  PURE 
HYDROCARBON  STANDARDS.  Oil  Gas  J.  45, 
42-49  (1947)  February  1. 

The  preparation,  storage,  packaging  and  test¬ 
ing  of  pure  hydrocarbon  standards  are  dis¬ 
cussed. 

C.  H.  Riesz 

Hydrogen  Sulfide  Determination 

Stackhouse,  W.  E.  METHOD  AND  APPARA¬ 
TUS  FOR  HYDROGEN  SULFIDE  DETER¬ 
MINATION.  U.S.  2,413,261  (1946)  Decem¬ 
ber  24. 

A  device  for  continuously  recording  hydrogen 
sulfide  concentration  of  air  or  of  commercial 
gases  is  described.  The  method  of  operation  is 
based  upon  the  quantitative  absorption  of  the 
hydrogen  sulfide  content  of  a  gas  in  a  reagent 
which  develops  color  of  intensity  proportional 
to  the  concentration  of  H^.S  present.  A  solution 
consisting  of  ammonium  molybdate,  ammonium 
sulfate,  and  sulfuric  acid  in  distilled  water  has 
been  found  satisfactory;  but  other  reagents 
capable  of  forming  the  required  color  in  the 
presence  of  HjS  may  be  employed.  Color  inten¬ 
sity  is  continuously  measured  at  constant  tem¬ 
perature  by  means  of  photoelectric  cells.  The 
method  is  sensitive  down  to  0.02  grain  H^S 
per  100  cubic  feet  of  gas  or  air  and  readily  de¬ 
tects  correspondingly  small  changes  of  con¬ 
centration  within  25-30  minutes  time.  Once 
the  instrument  has  been  calibrated,  the  regis- 
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tration  of  H2S  concentration  is  automatically 
accomplished  by  means  of  photoelectric  cells 
and  a  potentiometer  recorder. 

H.  Hakewill 


Olefin  Determination 

Pyke,  R.,  Kahn,  A.  and  LeRoy,  D.  J.  MICRO¬ 
METHOD  FOR  DETERMINATION  OF  GAS¬ 
EOUS  OLEFINS.  Analytical  Chemistry  19, 
65-66  (1947)  January. 

The  search  for  a  better  reagent  than  fuming 
sulfuric  acid  for  the  precise  analysis  of  gase¬ 
ous  paraffin-olefin  mixtures  by  means  of  the 
Blacet-Leighton  gas  analysis  apparatus  led  to 
the  development  of  ethylene  glycol  solutions  of 
mercuric  acetate,  catalyzed  by  boron  trifluoride 
ethyl  etherate;  and  aqueous  solutions  contain¬ 
ing  both  mercuric  acetate  and  mercuric  nitrate. 
Experimental  results  for  ethylene-ethane,  pro¬ 
pylene-propane,  and  butene-2-butane  systems 
over  wide  ranges  of  concentration  show  an  av¬ 
erage  accuracy  of  0.07 for  the  ethylene  glycol 
reagent  when  applied  to  ethylene-ethane  separa¬ 
tion  ;  but  propane  absorption  occurred  when  the 
reagent  was  used  for  propylene-propane  separa¬ 
tion.  On  the  other  hand,  the  aqueous  mercurial 
reagent  was  proved  versatile  by  accurate  sepa¬ 
rations  of  all  three  of  the  olefin-paraffin  com¬ 
binations  investigated. 

H.  Hakewill 


Sulfur  Determination  in  Benzole 

Claxton,  G.  and  Hoffert,  W.  H.  THE  ESTIMA¬ 
TION  OF  SULFUR  COMPOUNDS  IN  CRUDE 
AND  REFINED  BENZOLES.  J.  Soc.  Chem. 
Ind.  65,  333-341  (1946)  November. 

A  detailed  description  of  experimental  work, 
carried  out  over  a  fifteen  year  period,  is  pre¬ 
sented  by  the  authors  in  order  to  provide  the 
reader  with  sufficient  background  to  appreciate 
their  selection  of  analytical  methods  for  de¬ 
termining  sulfur  in  benzole.  Many  of  the  chem¬ 
ical  effects  found  in  literature  pertinent  to  the 
subject,  as  well  as  tho.se  originally  developed 
by  the  authors,  were  investigated  by  means  of 
laboratory  tests  performed  under  practical  con¬ 


ditions.  Data  on  interfering  substances  are 
shown  to  illustrate  the  extent  of  error  possible ; 
while  subsequent  data  demonstrates  the  val¬ 
idity  of  amended  procedures  designed  to  elim¬ 
inate  analytical  difficulties  attributable  to  in¬ 
terferences.  Included  among  the  sulfur  com¬ 
pounds  considered,  are:  H2S,  free  sulfur,  CS2, 
mercaptans,  disulfides,  sulfides,  and  thiophene. 
Interferences  arising  from  the  presence  of  phe¬ 
nols,  pyridine  bases,  and  unsaturates  were  stu¬ 
died  in  relation  to  the  effects  produced  by  them 
on  the  sulfur  tests  concerned.  On  the  basis  of 
the  research  described,  an  analytical  scheme 
was  formulated  for  quantitatively  identifying 
sulfur  compounds  in  crude  and  refined  ben¬ 
zoles.  The  application  of  the  proposed  scheme 
is  given  by  several  examples  in  which  various 
benzoles  were  analyzed  with  and  without  the 
addition  of  known  quantities  of  the  different 
sulfur  compounds  sought.  A  maximum  error 
of  ±  0.01%  by  weight  is  claimed  for  total  sul¬ 
fur  and  mercaptan  determinations,  ±  0.005 
to  0.01%  for  carbon  disulfide,  ±  0.01  to  0.02% 
for  disulfides,  ±  0.02  to  0.03%  for  sulfides,  and 
*  0.015  to  0.025%  for  thiophene.  (This  article 
will  serve  as  an  excellent  starting  reference 
for  anj'^one  desirous  of  extending  the  research 
done  thus  far  on  sulfur  in  crude  benzole.  Fur¬ 
thermore,  the  finished  analytical  methods  de¬ 
scribed  represent  some  of  the  most  improved 
techniques  now  available  for  the  analysis  of 
sulfur  in  benzoles.  (45  references)). 

H.  Hakewill 

Sulfur  Determination  in  Benzole 

Claxton,  G.  and  French,  K.  H.  V.  THE  ESTI¬ 
MATION  OF  SMALL  QUANTITIES  OF  TO¬ 
TAL  SULFUR  IN  BENZOLES.  J.  Soc.  Chem. 
Ind.  65,  344-348  (1946)  November. 

A  modified  lamp  method  suitable  for  determin¬ 
ing  quantities  of  sulfur  of  the  order  of  0.01% 
by  weight  is  described  in  detail.  Primary  air 
supply  to  the  sulfur  lamp  is  purified  by  pas¬ 
sage  through  chromic  acid,  20%  KOH  solution, 
CaCL*,  and  active  carbon.  Benzole  sample,  fed 
from  a  buret,  is  burned  on  a  wick  and  the  prod¬ 
ucts  of  combustion  absorbed  in  4N  Na2COs  solu¬ 
tion.  Sulfur  is  determined  gravimetrically  as 
BaSO^ ;  but  for  concentrations  lower  than 
0.01',^,  a  turbidimetric  procedure  is  recom- 
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mended.  Accuracy  of  ±  0.001%,  or  better,  is 
claimed  for  the  method  when  burner  air  is  puri¬ 
fied  and  all  appropriate  blank  corrections  are 
applied. 

H.  Hakewill 


Spectroscopy 

Fulton,  S.  C.  and  Heigl,  J.  J.  SPECTROSCO¬ 
PY  IN  THE  PETROLEUM  INDUSTRY. 
Instruments  20,  35-38  (1947)  January. 

The  present  applications  of  infra-red,  ultra¬ 
violet  and  mass  spectrometers  to  gas  and  liquid 
hydrocarbon  analysis  are  discussed.  The  in¬ 
creased  accuracy  and  speed  over  conventional 
methods  are  emphasized. 

C.  H.  Riesz 


9.  ORGANIC  CHEMISTRY 

Ethane — Thermodynamic 
Properties 

Barkelew,  C.  H.,  Valentine,  J.  L.  and  Hurd, 
C.  0.  THERMODYNAMIC  PROPERTIES  OF 
ETHANE.  Trans.  Am.  Inst.  Chem.  Eng.  43, 
25-37  (1947)  January. 

The  increasing  industrial  importance  of  low 
temperature  phenomena  created  the  need  for 
an  extension  of  thermodynamic  data  into  the 
low  temperature  region.  The  present  paper  is 
a  compilation  of  the  most  accurate  data  avail¬ 
able  from  a  number  of  sources,  with  supple¬ 
mentary  calculations  by  the  authors  where 
necessary.  Table  1  gives  the  thermodynamic 
properties  of  saturated  ethane  in  10°F  steps 
from  — 220 ®F  to  — 140  °F  and  in  5®  steps  from 
— 140°F  to  the  critical  point  (90.1°F).  Table  2 
gives  the  thermodynamic  properties  of  super¬ 
heated  ethane  from  — 140°F  to  500° F  at  a 
series  of  pressures  from  10  psi  to  1500  psi. 
The  paper  includes  a  pressure  enthalpy  dia¬ 
gram  and  a  compressibility  factor  chart. 

S.  Katz 


Formaldehyde  ex  Natural  Gas 

Sherwood,  T.  K.  (to  Godfrey  L.  Cabot,  Inc.). 
MANUFACTURE  OF  FORMALDEHYDE. 
U.S.  2,412,014  (1946). 

In  a  process  for  making  formaldehyde  from 
natural  gas,  a  mixture  of  methane,  air  and  NOo 
is  heated  to  above  1100°F.  and  the  vaporized 
gas  mixture  is  condensed  by  direct  and  imme¬ 
diate  contact  with  a  formaldehyde  solution  of 
substantially  the  same  concentration  as  that 
resulting  from  the  condensation  of  the  reacted 
gas  mixture.  The  solution  is  then  concentrated 
by  vacuum  distillation. 

R.  S.  Goodrich 


Hydrocarbon  Physical  Constants 

Hanna,  W.  S.  and  Matteson,  R.  PHYSICAL 
CONSTANTS  OF  LOW-BOILING  HYDRO¬ 
CARBONS  AND  MISCELLANEOUS  COM¬ 
POUNDS.  Oil  Gas  J.  45,  61-64,  67  (1947)  Jam- 
nary  11. 

Values  for  molecular  weight,  carbon-hydrogen 
ratio,  melting  point,  boiling  point,  critical  data, 
density,  specific  heat,  heats  of  vaporization  and 
fusion,  air  required  for  combustion,  calorific 
value,  inflammability  limits,  octane  number, 
and  aniline  point  are  given  for  paraffins,  olefins, 
aromatics,  methyl  alcohol,  ethyl  alcohol,  acety¬ 
lene,  phenol,  acetone,  diesel  standards,  carbon, 
hydrogen,  oxygen,  nitrogen,  carbon  monoxide, 
carbon  dioxide,  hydrogen  sulfide,  sulfur  di¬ 
oxide,  water,  and  air.  Bibliography  of  91  refer¬ 
ences  is  included. 

R.  S.  Goodrich 


Hydrocarbon  Properties 

Pitzer,  K.  S.  and  Kilpatrick,  J.  E.  THE  EN¬ 
TROPIES  AND  RELATED  PROPERTIES  OF 
BRANCHED  PARAFFIN  HYDROCARBONS. 
Chemical  Reviews  39,  435-447  (1946)  Decem¬ 
ber. 

Early  work  on  the  thermodynamic  properties 
of  the  paraffin  hydrocarbons  tended  to  be  lim¬ 
ited  to  the  straight  chain  members.  In  recent 
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years  the  branched  members  have  become  of 
greater  interest  in  industry  and  much  atten¬ 
tion  has  been  given  to  the  determination  of 
their  entropies.  In  the  present  paper,  the  avail¬ 
able  data  is  critically  reviewed  and  evaluated. 
Experimental  values  calculated  from  low  tem¬ 
perature  heat  capacity  data  are  compared  with 
those  obtained  by  statistical  and  semi-empirical 
statistical  methods.  Spectroscopic  data  have 
been  used  to  revise  the  statistical  data  in  many 
cases.  Entropies  of  the  heptanes  and  octanes 
have  been  calculated  by  means  of  the  Third 
Law  of  Thermodynamics  based  on  measure¬ 
ments  down  to  only  90°K.,  and  an  estimate  of 
the  probable  errors  is  given.  Heat  capacities, 
entropies,  heat  content  functions  and  the  free 
energy  functions  of  the  butanes,  pentanes 
and  hexanes  from  298.16°K.  to  1500®K.  and 
entropies  of  heptanes  and  octanes  at  298.16®K. 
are  tabulated. 

S.  Katz 

Methane-Butane  Systems 

Reamer,  H.  H.,  Korpi,  K.  J.,  Sage,  B.  H.  and 
Lacey,  W.  N.  PHASE  EQUILIBRIA  IN  HY¬ 
DROCARBON  SYSTEMS.  Ind.  Eng.  Chem. 
39,206-209  (1947)  February. 

The  volumetric  behavior  of  four  experimental 
mixtures  of  methane  and  n-butane,  approx¬ 
imately  evenly  spaced  as  to  mole  fraction,  was 
explored  at  seven  temperatures  from  100°  to 
460 °F.  and  at  pressures  from  near  400  to 
10,000  pounds  per  square  inch  absolute,  to  sup¬ 
plement  previous  measurements  for  this  sys¬ 
tem.  The  experimental  data,  interpolated  to 
even  values  of  pressure,  are  presented  in  tab¬ 
ular  form  as  molal  volumes  and  compressibility 
factors.  Diagrams  illustrating  the  behavior  in 
some  regions  are  included,  and  the  new  data 
are  compared  with  those  of  another  group  of 
experimenters. 

Authors’  abstract 


Methane-Butane-Decane  System 

Reamer,  H.  H.,  Sage,  B.  H.  and  Lacey,  W.  N. 
PHASE  EQUILIBRIA  IN  HYDROCARBON 
SYSTEMS.  Ind.  Eng.  Chem.  39,  77-82  (1947) 
January. 


Five  mixtures  of  the  ternary  system  consist¬ 
ing  of  methane,  n-butane,  and  decane  were 
studied  volumetrically  at  seven  temperatures 
from  100°  to  460°F.  and  at  pressures  up  to 
10,000  pounds  per  square  inch  absolute.  The 
mixtures  were  chosen  so  as  to  have  a  fixed 
molal  ratio  of  n-butane  to  decane  of  about  2 
to  1,  whereas  the  mole  fraction  of  methane 
varied  from  0.3786  to  0.9775.  The  experi¬ 
mental  results  establish  the  volumetric  proper¬ 
ties  of  these  mixtures  in  the  single-phase  region 
at  pressures  above  that  of  the  bubble  point 
and,  in  the  two-phase  region,  near  the  bubble- 
point  boundary. 

Authors’  abstract 


Methane-Butane-Water  System 

McKetta,  J.  J.  and  Katz,  D.  L.  PHASE  RELA¬ 
TIONS  OF  HYDROCARBON-WATER  SYS¬ 
TEMS.  Petroleum  Technology  10,  TP-2123,  1-9 
(1947)  January. 

Recent  experimental  data  on  the  methane- 
butane-water  system  have  been  combined  with 
data  in  literature  to  present:  (1)  the  water- 
vapor  content  of  natural  gases,  (2)  the  solu¬ 
bility  of  water  in  hydrocarbon  liquids,  and 
(3)  the  solubility  of  natural  gases  in  water. 

Authors’  abstract 


10.  CHEMICAL  ENGINEERING 


Compressor  Operation 

Foster,  T.  R.  MULTISTAGE  CENTRIFUGAL 
COMPRESSOR  APPLICATIONS.  OU  Gas  J. 
45,  67-69,  96  (1947)  February  8. 

A  table  of  standard  sizes  of  centrifugal  com¬ 
pressors  is  given.  A  lower  limit  of  about  1,500 
cu.ft./min.  inlet  volume  and  a  higher  limit 
of  about  120,000  cu.ft./min.  inlet  volume  are 
stated  to  be  the  probable  economic  extremes 
of  operation.  Utility  and  driver  costs  are  im- 


portant  in  the  economic  selection  of  a  compres¬ 
sor.  Thus,  large  capacity  centrifugals  find  their 
greatest  usage  where  the  fuel  cost  is  low  as 
for  blast  furnace  blowers  and  blowers  for 
fluid  catalytic  cracking  units. 

J.  D.  Parent 


Flue  Gas  Recirculation 

Rowand,  W.  H.,  and  Durham,  E.  SOME  PRAC¬ 
TICAL  APPLICATIONS  OF  FLUE  GAS  RE¬ 
CIRCULATION.  Petroleum  Refiner  26,  99-102 
(1947)  January. 

In  order  to  help  meet  the  wartime  capacity 
requirements  of  the  synthetic  rubber  indus¬ 
try,  six  separately  fired  superheaters,  each  de¬ 
signed  for  a  capacity  of  142,500  pounds  of 
steam  per  hour  at  1400°F  and  50  psi  at  the 
superheater  outlet  were  supplied  for  the  buta¬ 
diene  plant  at  the  Neches  Butane  Products 
Company  at  Port  Neches,  Texas.  Flue  gas 
recirculation  was  incorporated  in  the  design 
of  the  superheater.  It  is  not  a  new  idea  to  re¬ 
circulate  a  part  of  the  flue  gases  in  order  to 
lower  the  temperature  of  the  hot  gases  of  com¬ 
bustion  and  thus  protect  the  metal  of  the  heat¬ 
ed  surface  from  the  high  temperatures  but 
the  many  modern  applications  and  the  major 
details  of  these  installations  are  of  great  in¬ 
terest.  With  the  trend  toward  the  use  of  in¬ 
creased  temperatures  for  process  and  power 
purposes,  the  use  of  flue  gas  recirculation 
should  continue  to  increase  steadily  in  super¬ 
heaters,  air  heaters  and  special  process  equip¬ 
ment.  Compared  with  the  use  of  excess  air 
to  lower  the  temperature  of  the  flue  gases,  re¬ 
circulation  has  the  advantage  in  lower  operat¬ 
ing  and  initial  costs. 

J.  J.  First 

Friction  in  Pipes 

Stickney,  A.  B.  FRICTION  IN  PIPES.  RefHg. 
Eng.  53,  129-131  (1947)  January. 

There  are  three  regions  of  distinctly  different 
flow  behavior:  laminar,  turbulent  and  fully- 
developed  turbulent.  There  are  two  transition 
regions  where  intermediate  behavior  is  ob¬ 
served.  In  the  laminar  range  there  is  straight 


line  flow  and  pipe  roughness  is  unimportant ;  in 
the  turbulent  range  there  is  turbulent  flow  in 
the  core  and  straight  line  flow  along  the  walls, 
while  in  the  fully  developed  turbulent  range 
turbulence  exists  -right  up  to  the  walls  and  the 
friction  factor  becomes  constant  for  a  given 
pipe  type.  The  author  suggests  using  the  Moody 
form  of  Colebrook’s  function : 

1/ Vf  =  — 2  log 
([E/D]/ra]  -H  [6] 

/[NrC 

Vp]) 

where  a  and  b  are  constants,  E/D  is  the  rough¬ 
ness  factor,  f  is  the  friction  factor,  D  is  the 
inside  diameter  of  the  pipe  and  E  is  a  linear 
measure  of  the  roughness  of  the  wall.  Some 
values  of  E  are  given  in  feet.  Charts  are 
presented  for  the  solution  of  the  equation  given. 

J.  D.  Parent 


Horizontal  Tube  Evaporation 

O’Connell,  H.  E.  and  Pettyjohn,  E.  S.  LIQUID 
CARRY-OVER  IN  A  HORIZONTAL  TUBE 
EVAPORATOR.  Trans.  Am.  Inst.  Chem. 
Engrs.  42,  795-814  (1946)  October  -  December. 

Carry-over  of  liquid  droplets  was  studied  in  a 
semicommercial  horizontal-tube  evaporator  for 
10  and  20  per  cent  sodium  chloride,  20  and 
24  per  cent  sodium  sulfate  and  23  per  cent 
magnesium  sulfate  solutions.  Carry-over  was 
caused  by  entrainment  of  small  liquid  droplets 
by  the  rising  vapor,  splashing  of  liquid  from 
the  evaporator  directly  into  the  condenser, 
and  foaming  of  the  solution  into  the  overhead 
condenser.  Entrainment  losses  were  low,  the 
maximum  loss  was  about  180  lbs.  of  liquor/ 
million  lb.  of  vapor.  Entrainment  in  pounds 
per  million  pounds  decreased  with  increased 
heat  flux  density  and  increased  boiling  point. 
A  relationship  between  entrainment  and  the 
over-all  heat  transfer  coefficient  was  attrib¬ 
uted  to  the  fact  that  both  were  functions  of  the 
size  and  number  of  the  vapor  bubbles  formed. 
Splashing  occurred  at  the  high  heat  flux  densi¬ 
ties,  and  a  higher  heat  flux  density  was  re¬ 
quired  to  cause  splashing  at  the  higher  boiling 
points  than  at  the  lower.  This  study  showed 
that  splashing  did  not  occur  if  one  cubic  foot 
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of  vapor  space  was  provided  for  every  cubic 
foot  per  second  of  vapor  evaporated.  Since 
splashing  losses  are  large,  attention  should  be 
given  to  splashing  in  the  design  of  evaporators. 
Foaming  occurred  with  the  sodium  chloride 
solutions  in  concentrations  below  10  per  cent 
and  over  25  per  cent,  with  the  sodium  sulfate 
solutions  below  20  per  cent  and  with  the  mag¬ 
nesium  sulfate  solutions  below  10  per  cent. 
There  was  a  greater  tendency  for  foaming  at 
the  higher  boiling  points. 

Authors’  abstract 

Oxygen  Production 

FISCHER-  TROPSCH  PROCESS  (U.S.  MOD¬ 
EL)  IS  MEANS  OF  SUPPLYING  LOW  COST 
OXYGEN.  Petroleum  Processing  2,  113-114 
(1947)  February. 

Oxygen  can  now  be  separated  economically 
from  air  by  new  developments  which  treat 
the  air  as  a  binary  mixture  of  nitrogen  and 
oxygen,  removing  the  latter  by  fractionation. 
The  fractionating  process,  which  has  been  used 
as  the  basis  of  design  for  one  2000  ton/day 
plant  now  being  erected  and  the  major  equip¬ 
ment  requirements  are  described. 

Editor’s  abstract 

Oxygen  Production 

Downs,  C.  R.  and  Rushton,  J.  H.  TONNAGE 
OXYGEN.  Chem.  Eng.  Progress  1,  12-20 
(1947)  January. 

A  comprehensive  analysis  is  presented  of  the 
various  phases  of  large  scale  production  of 
commercial  grade  oxygen  (97%  or  lower  puri¬ 
ty)  for  numerous  industrial  purposes  with  em¬ 
phasis  on  new  developments  which  oxygen  at 
sufficiently  low  price  will  permit.  An  estimate 
is  given  of  the  investment  cost  of  oxygen  plants 
for  a  series  of  productive  capacities  from  5  to 
42  tons  per  hour  (1  ton  of  oxygen  equals  24 
Mcf),  the  approximate  plant  cost  correspond¬ 
ingly  ranging  from  $900,000  to  $3,400,000  as 
of  October  1946.  The  production  cost  of  95% 
oxygen  made  in  the  same  series  of  plant  units 
ranges  from  $5.21  to  $2.75  per  ton,  or  from 
21.5  to  11.5c  per  Mcf  of  oxygen  produced. 

J.  D.  Parent 


Oxygen  Production 

Lobo,  W.  E.  PRODUCTION  OF  OXYGEN  FOR 
INDUSTRIAL  PURPOSES.  Chemical  Engi¬ 
neering  Progress  1,  21-26  (1947)  January. 

The  greatest  stimulus  given  to  the  commercial 
production  of  oxygen  was  the  development  of 
the  large  Linde-Frankl  plants  in  Germany  in 
1930-32,  which  resulted  in  cutting  oxygen  cost 
to  permit  its  use  in  many  industrial  applica¬ 
tions.  The  subsequent  research  and  develop¬ 
ment  carried  out  during  the  war  years  under 
the  auspices  of  the  National  Defense  Research 
Committee  resulted  in  the  design  of  a  greatly 
improved  low-pressure  process  by  the  M.  W. 
Kellogg  Company  of  New  York.  A  detailed  de¬ 
scription  is  given  by  the  author  of  the  Kellogg 
low-pressure  process  with  the  so-called  “re¬ 
versing  exchanger”  and  the  unique  “tempera¬ 
ture  unbalance  system”.  The  former  feature, 
originally  suggested  by  S.  C.  Collins  of  M.I.T., 
serves  the  purposes  of  cooling  and  purifica¬ 
tion  of  the  air  to  be  processed.  As  the  air  com¬ 
pressed  to  77  psi  is  cooled  from  90  °F.  to  below 
freezing  temperatures,  liquid  water,  ice  and 
finally  CO2  snow  are  progressively  deposited. 
In  order  to  prevent  the  “fouling”  of  the  heat 
exchanger  used  for  this  purpose,  every  few 
minutes  the  automatic  valve  at  the  warm  end 
of  the  heat  exchanger  switches  the  passage 
through  which  the  high  pressure  air  fiows,  al¬ 
ternating  at  the  same  time  the  flow  of  the  waste 
low-pressure  nitrogen.  The  “temperature  un¬ 
balance  system”  assures  the  necessary  close 
cold-end  temperature  difference  between  the 
main  body  of  high-pressure  air  and  the  re¬ 
turning  waste  gas  stream  in  the  heat  exchang¬ 
ers,  which  allows  the  maintenance  of  a  con¬ 
stant,  extremely  low  exchanger  outlet  tem¬ 
perature.  Excellent  air  purification  is  thus  as¬ 
sured. — Plants  of  this  type  have  been  designed 
and  built  in  three  sizes,  many  of  about  1.25  ton 
daily  capacity  for  the  production  of  99.5% 
oxygen,  and  one  of  21  tons  per  day  capacity 
making  oxygen  of  96%  purity.  For  orientation 
purposes  it  is  stated  that  a  plant  to  produce 
350  tons  of  90%  oxygen  per  day  could  be  erect¬ 
ed  for  $5000  per  ton  of  daily  capacity,  or  a 
total  cost  of  $1,750,000.  A  smaller  size  plant 
would  cost  proportionately  somewhat  more  than 
$5000  per  ton  of  daily  capacity  and  a  larger 
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plant  somewhat  less.  The  total  cost  of  produc¬ 
ing  oxygen  in  a  350  ton  per  day  plant  may  be 
as  little  as  $3.50  per  ton  of  oxygen,  including 
utilities,  labor  charges,  3%  of  plant  cost  for 
maintenance,  1.5%  of  plant  cost  for  taxes  and 
insurance  and  10%  depreciation  per  year.  This 
is  equivalent  to  about  15  cents  per  Mcf  of  oxy¬ 
gen. 

J.  J.  S.  Sebastian 

Reservoir  Engineering 

Eilerts,  C.  K.  GAS  CONDENSATE  RESER¬ 
VOIR  ENGINEERING.  I.  THE  RESERVE 
FLUID,  ITS  COMPOSITION  AND  PHASE 
BEHAVIOR.  Oil  Gas  J.  45,  63-67  (1947)  Feb¬ 
ruary  1. 

This  is  the  first  in  a  series  of  three  articles 
describing  how  the  solution  of  reservoir  engi¬ 
neering  problems  depends  on  the  composition 
and  properties  of  the  reserve  fluid.  It  is  pointed 
out  that  the  composition  of  the  fluid  will  de¬ 
termine  the  original  phase  behavior  at  the  pre¬ 
vailing  conditions.  If  no  liquid  phase  is  pos¬ 
sible  there  is  no  need  for  further  drilling  to 
And  it.  Composition  also  determines  the  amount 
of  higher  hydrocarbons  recoverable,  as  well  as 
phase  behavior  attending  pressure  decline. 
Composition  in  addition  to  reserve  size  may 
influence  the  type  of  recovery  plant.  The  effect 
of  gas  injection  is  also  related  to  this  variable. 
Composition  is  also  important  in  determining 
compressibility,  which  in  turn  must  be  known 
in  order  to  calculate  the  size  of  a  reserve. 

J.  D.  Parent 


Reservoir  Engineering 

Eilerts,  C.  K.  GAS  CONDENSATE  RESER¬ 
VOIR  ENGINEERING.  II.  FLUID  PROPER¬ 
TIES  AND  FLOW  RELATIONSHIPS  IN 
THE  RESERVOIR.  Oil  Gas  J,  45,  78-84  (1947) 
February  8. 

This  is  the  second  in  a  series  of  three  articles 
dealing  with  the  use  of  information  on  gas 
condensate  fluids  in  reservoir  engineering  prob¬ 
lems.  Several  topics  of  importance  to  liquid  re¬ 
covery  such  as  sand  saturation  are  treated. 

J.  D.  Parent 


11.  PROCESS  EQUIPMENT  AND 
INSTRUMENTATION 

Fluid  Catalytic  Cracker 

NEW  FLUID  CATALYTIC  CRACKER  DE¬ 
SIGN.  Petoleum  Engr.  18,  88-90  (1947)  Jan¬ 
uary. 

Higher  yields  of  gasoline  and  smaller  amounts 
of  coke  were  obtained  in  a  new  type  fluid  cata¬ 
lytic  cracking  pilot  plant  at  Universal  Oil  Prod¬ 
ucts  Company.  Features  of  the  new  plant  in¬ 
clude  better  utilization  of  space,  obtained  by 
the  installation  of  distribution  grids  of  original 
design  in  the  reactor  and  regenerator  which 
minimize  over-cracking  and  particularly  the 
cracking  of  catalytic  gasoline  fractions  to  gas 
and  coke,  and  improved  stripping,  accomplished 
by  the  use  of  an  external  stripper  that  allows 
intimate  and  efficient  contact  between  the 
stripping  medium,  which  is  steam,  and  the  spent 
catalyst.  These  two  features  result  in  a  higher 
yield  of  gasoline.  Coke  formation  is  lessened  by 
(1)  the  more  efficient  stripping  of  the  spent 
catalyst  which  not  only  removes  gasoline  frac¬ 
tions  which  would  be  lost  but  also  removes 
much  of  the  heavy  coke-forming  hydrocarbons 
before  the  spent  catalyst  goes  to  the  regen¬ 
erator  and  (2)  by  countercurrent  flow  of  spent 
catalyst  and  hot  flue  gas  in  the  regenerator 
which  permits  the  use  of  the  top  zone  of  the 
regenerator  dense  phase  catalyst  bed  as  a  “dis¬ 
tillation”  section.  In  this  section,  flue  gas  at 
temperatures  higher  than  those  prevailing  in 
the  stripper,  and  practically  devoid  of  oxygen, 
meets  the  downcoming  spent  catalyst,  serv¬ 
ing  to  distill  off  much  of  the  heavy  hydro¬ 
carbons,  thus  further  reducing  the  formation 
of  coke. 

J.  J.  First 

Heal  Exchanger 

Ford,  C.  E.  GRAPHITE  HEAT  EXCHANG¬ 
ERS.  Chem.  Eng.  54,  92-96  (1947)  January. 

Graphite  heat  exchangers  are  used  to  handle 
corrosive  fluids,  being  resistant  to  the  action  of 
most  acids,  alkalies,  and  other  corrosive  solvent 
or  reducing  agents.  Because  of  its  porosity  in 
the  form  in  which  it  is  originally  fabricated 
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the  graphite  is  impregnated  with  three  stand¬ 
ard  resin  formulas  of  phenolic,  modified 
phenolic,  or  furfural  base.  The  impregnation 
does  not  alter  its  thermal  conductivity  which 
is  higher  than  that  of  most  metals,  being  high¬ 
er  than  Admiralty  metal  and  three  times  as 
high  as  carbon  steel.  The  low  coefficient  of  ex¬ 
pansion  gives  the  material  exceptional  resist¬ 
ance  to  thermal  shock  and  the  good  mechanical 
strength  and  easy  machinability  of  the  ma¬ 
terial  adapt  it  to  the  construction  of  headers, 
manifolds,  tube  sheets,  domes,  return  bends, 
baffles,  towers,  pumps,  pipes,  valves  and  other 
parts  of  almost  any  required  design.  Me¬ 
chanically,  impervious  graphite  may  be  com¬ 
pared  with  gray  cast  iron  in  its  general  charac¬ 
teristics.  The  maximum  safe  steam  working 
pressure  for  both  tube  and  shell  sides  is  nor¬ 
mally  placed  at  50  psi  gage  and  the  hydrostatic 
working  pressure  at  75  psi  gage.  Most  grades 
can  be  safely  operated  at  temperatures  up  to 
240 °F.  and  some  up  to  338 °F.  Application  of 
still  higher  temperatures  to  one  side  of  the 
pipe  is  permissible  if  provision  is  made  to  car¬ 
ry  off  the  heat  from  the  opposite  surface  at 
a  rate  which  keeps  the  temperature  in  the  body 
of  the  material  below  the  critical  point. 

J.  J.  First 


Heal  Pump 

Ambrose,  E.  R.  PROGRESS  REPORT  ON  THE 
HEAT  PUMP.  Heating  &  Ventilating  43, 
68-74  (1946)  December. 

This  is  the  first  of  four  articles  appearing  un¬ 
der  a  Heating  and  Ventilating  Progress  Report 
on  the  heat  pump.  Six  basic  arrangements  of  a 
heat  pump  system  are  described  and  illustrated 
by  flow  diagrams.  Essentially,  the  heat  pump  is 
a  compression  type  refrigerating  system  con¬ 
sisting  of  evaporator,  condenser,  compressor 
and  expansion  valve.  It  is  so  arranged  that  it 
can  be  used  to  cool  air  in  summer  in  the  con¬ 
ventional  way  and,  in  addition,  be  used  to  sup¬ 
ply  the  winter  heat  removed  from  a  low  tem¬ 
perature  level  from  the  outside  air,  water  or 
ground  to  a  satisfactory  higher  temperature 
level.  Since  electrical  energy  represents  only 
a  fraction  of  the  total  energy  supplied  to  the 
pump  the  cost  of  heating  with  a  heat  pump  is 
about  18  to  30%  of  that  with  electric  resistance 


heaters  or  other  forms  of  electric  heating. 
A  graph  and  tabulation  of  comparative  heat¬ 
ing  costs  using  gas,  oil,  coal,  electric  resistance 
and  the  heat  pump  shows  the  latter  to  be  de¬ 
pendent  upon  the  heat  pump  performance  co¬ 
efficient  as  well  as  the  cost  of  electric  power. 
It  is  not  the  cheapest  type  of  heating  but  it  is 
clean,  labor  saving  and  compact,  regulates  room 
temperature  accurately  and  reliably  and  re¬ 
quires  a  minimum  of  maintenance  and  repair, 
according  to  the  author.  There  are,  at  the  pres¬ 
ent  time,  several  hundred  heat  pump  installa¬ 
tions  throughout  the  United  States  furnishing 
heating,  cooling,  filtering,  rehumidifying  and 
all  the  other  functions  of  year  round  air  con¬ 
ditioning  systems  for  office  buildings,  commer¬ 
cial  establishments  and  homes. 

J.  J.  First 


Heat  Pump— Economics 

Kemler,  E.  N.  ECONOMIC  POSSIBILITIES. 
Heating  &  Ventilatinf  43,  74-77  (1946) 

December. 

Research  on  the  heat  pump  during  the  last  few 
years  has  been  direcetd  chiefly  toward  the 
development  of  a  compact  unit  suitable  for 
home  use.  Higher  operating  speeds  make  it 
possible  to  build  a  much  smaller  compressor 
and  the  development  of  improved  heat  trans¬ 
fer  surfaces  and  designs  reduce  the  weight 
and  size  of  the  heat  exchangers.  These  two  im¬ 
provements  now  make  it  possible  to  build  a  unit 
which  will  fit  easily  into  the  home.  One  limita¬ 
tion  of  the  heat  pump  is  the  temperature  of  the 
outside  heat  source.  The  lower  limit  of  air  to 
air  temperature  is  about  10  to  20® F.  Water  is 
very  satisfactory,  if  available;  much  is  to  be 
learned  about  utilizing  heat  from  the  earth.  The 
research  program  of  the  Southern  Research 
Institute  and  13  manufacturers,  with  10  more 
to  follow  shortly,  is  the  development  of  hermet¬ 
ically  sealed  compressors  and  other  new  devel¬ 
opments.  The  heat  pump  has  possibilities,  espe¬ 
cially  in  rural  electrification  areas— where  it 
offers  a  type  of  automatic  heat  not  otherwise 
available.  Since  cooling  can  also  be  provided  at 
little  extra  cost,  it  would  appear  to  be  a  par¬ 
ticularly  adaptable  means  of  rural  home  com¬ 
fort. 


J.  J.  First 


Heat  Pump— Airtopia  Unit 


Rotameters 


Holladay,  W.  L.  THE  AIRTOPIA  UNIT.  Heat^ 
ing  &  Ventilating,  43,  79-82  (1946)  December. 

Airtopia  is  an  air-to-air  heat  pump  performing 
automatically  all  the  functions  of  air  condition¬ 
ing.  Manufactured  now  in  four  sizes,  the  unit 
is  an  example  of  the  manufacture  of  a  fixed 
design  unit  in  quantity  on  a  production  line. 
In  the  Airtopia  unit  an  evaporator  and  con¬ 
denser  are  built  in  one  assembly  on  one  set  of 
fins.  Two  assemblies  are  required,  one  for  the 
conditioned  air  stream  and  one  for  the  outside 
air.  Such  a  scheme  is  smaller  and  less  expen¬ 
sive  than  four  separate  coils  which  are  used 
in  one  of  the  possible  arrangements  of  heat 
transmission  coils,  inasmuch  as  a  well  designed 
evaporator  may  not  necessarily  work  well  as 
a  condenser,  one  of  each  is  placed  in  both  air 
streams.  Furthermore,  the  resistance  to  air  fiow 
is  not  as  great  and  considerable  extra  heat 
transmission  is  obtained  by  the  pipe  and  extra 
fin  surface  of  the  inactive  coil,  which  is  of 
course  attached  to  the  active  coil. 

J.  J.  First 


Heal  Pump— Marvair  Unit 

Smith,  M.  M.  THE  MARVAIR  UNIT.  Heating 
&  Ventilating  43,  77-79  (1946)  December. 

The  Marvair  Unit  is  a  year-round  air  condition¬ 
ing  plant,  suitable  for  homes,  offices  and  small 
commercial  buildings,  which  was  developed  by 
the  Muncie  Gear  Works.  This  heat  pump  unit 
takes  heat  from  the  earth  in  winter  and  puts 
it  in  the  home;  in  summer  it  takes  heat  from 
the  home  and  puts  it  in  the  earth.  Its  cir¬ 
culating  medium  is  water.  The  amount  of  water 
which  must  be  circulated  depends  in  part  on 
the  earth  temperature.  At  the  most  extreme 
condition  to  be  encountered  in  most  of  this  coun¬ 
try,  600  gph  would  satisfactorily  take  care  of 
a  3-hp  unit  and  in  many  parts  of  the  country 
would  take  care  of  a  5-hp  unit.  Piping  and  wir¬ 
ing  diagrams  and  unit  specifications  are  given. 

J.  J.  First 


Fischer,  K.  THE  ROTAMETER  AND  PETRO¬ 
LEUM  REFINERY  FLOW  RATE  MEAS¬ 
UREMENT.  Petroleum  Refiner  26,  106-112 
(1947)  January. 

This  article  discusses  the  principles,  advan¬ 
tages  and  types  of  rotameters,  with  particular 
emphasis  on  application  in  petroleum  refining. 
New  developments  which  are  described  by  the 
author,  president  of  the  Fischer  and  Porter 
Company,  include  the  valve  body  “Rotaline” 
meter  for  heavy  duty  requirements  in  petro¬ 
leum  refining,  the  bead-guide  tube  as  a  solution 
to  the  problems  of  float  guiding  and  opaque 
fluid  measurement,  the  steam  rotameter  with 
“inherent”  automatic  compensation  for  pres¬ 
sure  and  temperature  changes  and  with  elec¬ 
tric  remote  transmitter  and  the  application  of 
rotameters  to  continuous  viscosity  measure¬ 
ments  of  fluids  flowing  in  piping  systems.  Two 
floats  are  used  in  the  latter  application— one 
viscosity  sensitive,  the  other  immune  to  viscosi¬ 
ty  changes.  The  distance  between  the  two  floats 
is  then  a  measure  of  viscosity.  Rotameter  read¬ 
ings  have  for  many  years  been  transmitted 
to  remote  instruments  by  means  of  impedance 
bridge  systems.  During  the  last  three  years  a 
magnetic  transmitter  was  developed  which  re¬ 
quires  no  electric  supply  and  is  therefore  ex¬ 
plosion  proof.  It  was  first  installed  in  a  West 
Texas  refinery.  New  electronic  developments 
allow  the  measurement  and  control  of  minute 
flows  of  additives — as  small  as  10  cc.  per  minute. 
There  is  also  a  small  rotameter,  used  for  such 
services  as  measuring  purge  line  flows  and  air 
supply  to  pneumatic  instruments  in  place  of 
“sight-feed  bubblers”  and,  at  the  other  ex¬ 
tremity  of  size,  the  large  capacity  rotasleeves 
for  5  to  20  inch  pipe  sizes.  Pulsating  flows  are 
well  handled  by  rotameters.  Because  of  the 
linear  calibration,  the  reading  averaged  by  eye 
from  a  pulsating  float  is  very  nearly  the  true 
reading  whereas  the  arithmetic  mean  of  a 
pulsating  variable  head  meter  reading  is  not 
the  true  mean  of  the  flow-rate  variations.  How¬ 
ever,  the  pulsations  can  be  eliminated  by  at¬ 
taching  to  the  float  a  rod  carrying  a  piston  and 
hanging  it  in  a  dashpot  tube. 

J.  J.  First 
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12.  MATERIALS  OF 
CONSTRUCTION 

Nickel  Steel 

Newell,  H.  D.,  Manfre,  J.  A.  and  Cordovi,  M.  A. 
NEW  9%  NICKEL  STEEL  TUBING— PROP¬ 
ERTIES  AND  PROCESSING.  Materials  & 
Methods  25,  62-67,  159-163,  (1947)  January. 

Low  carbon,  9%  nickel  steel  is  desirable  in  the 
form  of  tubing  because  of  its  greater  resistance 
to  corroding  influences  than  ordinary  carbon 
or  low  alloy  steels  and  because  of  its  useful 
properties  as  a  carburizing  steel  in  certain  of 
its  modiflcations,  good  toughness  or  resistance 
to  impact  which  lends  it  to  applications  at  sub- 
atmospheric  temperatures,  high  physical 
strength  and  excellent  ductility.  The  article  is 
chiefly  a  presentation  of  the  mechanical  and 
working  characterictics,  the  heat  treating  be¬ 
havior  and  the  weldability  of  this  newly  devel¬ 
oped  product  and  a  discussion  of  possible  fields 
of  application.  From  the  data  the  authors  con¬ 
clude:  (1)  9%  nickel  steel  renders  itself  readily 
adaptable  to  the  various  processes  associated 
with  the  manufacture  and  fabrication  of  seam¬ 
less  tubing.  (2)  Properly  manufactured  (deoxi¬ 
dized)  9%  nickel  steel  tubing  possesses  excel¬ 
lent  mechanical  properties  down  to  — 320 °F. 

(3)  For  all  practical  purposes,  9%  nickel  steel 
tubing  can  be  considered  immune  to  temper  em¬ 
brittlement  at  room  and  sub-zero  temperatures. 

(4)  9%  nickel  steel  tubing  possesses  satisfac¬ 
tory  weldability  and  does  not  present  any  un¬ 
due  difflculty  on  welding  by  the  flash  or  arc 
welding  process.  (5)  The  mechanical  proper¬ 
ties  of  butt  welded  seamless  tubing  are  satis¬ 
factory  at  room  and  sub-zero  temperatures 
(down  to  — 320 °F.)  and  are  comparable  to  un¬ 
welded  9%  nickel  steel  tubing. 

J.  J.  First 

Oxidation  Resistant  Alloys 

Lustman,  B.  OXIDATION  RESISTANT  AL¬ 
LOYS.  Steel  120,  68-69,  116-119  (1947)  Jan¬ 
uary. 

At  high  temperatures  the  oxidation  of  many 
metals  will  proceed  at  a  rate  proportional  to 
the  square  root  of  the  time,  provided  oxidation 


results  in  the  deposition  of  a  dense  adherent 
scale  on  the  surface  of  the  metal.  Scaling  does 
not  offer  complete  protection  since  metal  ions 
diffuse  through  the  oxide  to  the  oxide-gas  inter¬ 
face  and  there  react  with  oxygen.  Similarly, 
oxygen  penetrates  the  scale  to  form  oxide  on 
the  metal  surface.  The  more  refractory  oxides 
have  lower  conductivity  which  means  a  lower 
scaling  rate,  hence  metals  which  form  high 
melting  oxides  are  most  useful  as  additions 
for  conferring  oxidation  resistance.  The  article 
describes  the  effect  of  the  more  common  alloy 
constituents  on  oxidation  resistance  and  shows 
how  small  amounts  of  impurities  can  nullify 
the  effect  of  valuable  alloy  elements  by  forming 
low  melting  eutectics  with  them.  A  table  show¬ 
ing  the-  maximum  temperatures  of  stability  of 
various  alloys  to  oxidizing  atmospheres  must 
be  regarded  as  being  only  of  comparative  value 
as  the  influence  of  the  gas  atmosphere  cannot 
be  neglected.  The  composition,  pressure  and 
rate  of  flow  of  the  atmosphere  affect  the  struc¬ 
ture,  composition  and  adherence  of  the  oxide' 
scale.  Thus  steel  is  oxidized  at  an  increasing 
rate  by  atmospheres  of  carbon  dioxide,  dry  air, 
oxygen  and  steam,  respectively.  A  steel,  to  be 
stable  in  steam  at  500 °C.  must  be  resistant  in 
air  at  650®  C.  and  to  withstand  steam  at  950 ®C. 
must  withstand  air  at  1200®C.  The  factors  con¬ 
trolling  the  adherence  of  scales  have  been  only 
sparingly  investigated  but  it  has  been  shown 
that  the  adherence  is  markedly  affected  by  gas 
composition  and  rate  of  heating  and  cooling. 

J.  J.  First 


13.  NEW  BOOKS 

Mechanics  of  Reactions 

Price,  C.  C.  MECHANISM  OF  REACTIONS 
AT  CARBON-CARBON  DOUBLE  BONDS. 
New  York,  Interscience  Publishers,  Inc.  (1946) 

This  book  consists  of  a  series  of  lectures  which 
have  been  put  in  manuscript  form.  The  sub¬ 
jects  of  these  lectures  are:  Electronic  Structure 
of  Unsaturated  Organic  Molecules;  Ionic  Reac¬ 
tions  Involving  Double  Bonds;  Free  Radical 
Addition  Polymerization ;  Copolymerization ; 
Emulsion  and  Suspension  Polymerization;  and 
Polar  Polymerization.  , 

R.  S.  Goodrich 
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